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FREE-FALLMEASUREMENTSAT TRANSONICVELOCI’lZXSOF THE IE?AGOF A

WING-BODYCONFIGQR4YTIONCONSISTING,Ol?A 45° SWEPT43ACKWING

MOUNTEDFORWARDOF TEE MM124UMEMMETER ON A

BODY OF FIEENESSRATIO 12

By CharlesW. Mathewsand Jim RogersThompson ,

SUMMARY
,.

The NationalAdvisoryCommittaefor Aeronauticsis measuring
drag of a seriesof cm.pleteairplane-likeconfigurationsand their
various componentsat transonicvelocitiesby the free-fallmethod.
This reportcoversa test of one confi~ation of this series.
The configurationwas composesof a 45 swept-backwing of aspect
ratio 4.1 mountd forwardof the maximumdle.mterof a 10-inch-
dlaretsrbody of finenessratio12 equippedwith stabilizing
tail fine. The wing had a 70-inchspanand incorporatedan
NACA 65-009 airfoilsectionof 12-inchchordperpendicularto the
leadingedge. The body-tailfin combinationwas externallyidentical
with a combinationtested.previouslyby thismethod.

The resultsare presentedas curvesshowingthe variationof
&ag coefficientwith Mach numberfor the completeconfiguration
and for each component. Theseresultsshcwthat the drag per unit
frontalarea of the completeconfigurationrose abruptlyfrom0.06
of atmosphericpresmre at a Mach nwiberof O.@ to 0.167of
atzuosphericpressureat a Mach numberof 1.02 and then increasea
at a slowerrata to 0.233at a Mach numberof 1.19. At Mach numbers
in excessof unity the wing and body sharedaboutequalportionsof
the totaldrag (about42 percenteach). The remainderof the total
drag (16 percent)was contributedby the stabilizin~tail surfaces.
Sllghtlybelow the velocityof soundthe win& drag rose abruptlyand
at a Mach numberof 1 was doublethe valueestimatedfromprevious
testsof comparable45° swept-backairfoilsmountedon cylindrical

. IxiMes, as no abruptincreasein drag occurreafor thesepreviously
testedairfoils. After the abruptrise the win& drag -dually
approachedvaluesestimatedfrom the previoustests. The body drags

b measuredin this testwere higherthan thosenasured in previous
&sts of an ideatica body withouttingeby about25 percentat a
Mach nuuiberof 1,05 and 8 percentat l.1~.
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IN’I!RODUCTION

A seriesof testsis beingconduo%edat
AeronauticalLaboratoryof the NACA in which
made in the transonicvelacityrangeon test

me my Menlori&
dragm3asurement8are
sha~$ by the free-

fall method. The objectM thesetestsis to deter!f+nebodies,
airfoile,and wing-bodycabinaticmflwhich havea“minimumof drag
at transonio velocities.Resultsof previoustestsof bodiesand
airfoilsby thismethod(refe~nces1 to 3) have indicatedthat
appreciablereductionsin dragat transQnicvelocitiescoq.ldbe
obtainedby increasingthe fineness”ratioof bodiesof revolution
and by using swept-backwings. However, as large intirfemnce
effeotsmay occurwhen M.ngeand bodieshavinglow drag&t liransonic
velocitiesare oombinedto form aibphne-like configuratims,tests
of suchconfigurationsare necessaryfor a finalevaluationof the
effectsof sweepback,finenessratio,and other,.variationsof
airplanegeometry. t ,.,, -,..’

—

The presentpaperreportsthe resultsof a teston oti of a
●

seriesof wing-bodyconfigurations.~ia seriesconelstp.of a
familyof wingsmountedon bodiesof f@enese,ratio”12,id8ntical
with the bodieswhose teststire reported~n reference2. For ;

.

this test&450 swept-back wing of conetaiit,~hordwas mountedat
a positionforwardof themaxim~ diameterof Me body. The
resultsare presentedas curves”showi~ the variationof bag “
coefficientwith Maoh numberfor ‘thecompletecm.nfigurationand ...
eaoh of its componentputs. The drag coefficientfor’thebody
and wing are comparedwith resultspr$m~ous~ ob~ined by the .
free-fallmetlkklfor an identlcal”bcilywithoutwingsand for ccjg-
parablesttiaightmd swept-backairfoi3.&~sted on cylindrical ‘
bodies.

..”

APPARATUSAND METHOD

Test confi tquratioq.- The gmieral~~ge@nt of the configura-
tion is shownin figureland det@l’sand dimensionsare givenIn
figure20 The 45° swept-backw@”had a 70-inchsyan,and inoor- .
pirated’.an NACA 65-009airfoilsectionL? 12-inchchor@per-
pendicularto the leadingedge.’The notinalaspec~,ratioof this
wing (basedon thewing ‘Mea inblud$~ ‘thatwithi”nthe bo~t)was 4.1.

4-

The wingwas mqunt%d~’a 10-inch.diatiterbob of finemss ratio12
externally’identicalwith the“bodieswhose ‘@ptsWren reQOrted@ ,

—
#

referencf3’2.‘“Tb” wing entered‘thebody tlrcwghreo?sax~ slots, ‘
.-.

and wau attachedto a forcemeasuringba.~oe in ‘thebody.,A wooden.
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FREE-FALLMEAS~ AT TRANSONICVELOOITZESOF TBE DRAG OF A

WING-BODYCONFIGURATIONCONSISTINGOF A 45” SWEPT*BACKWING

MOUNTEDFORWARDOF THE MAXIMUMDIAMETERON A

BODY OF FINENESSRATIO 12

By CharlesW. Mathewsand Jim RogersThompsan

SUMMARY

The NationalAdvisoryCommitteefor Aeronauticsis measuring
drag of a seriesof completeair-plane-likeconfigurationsand their
variouscomponentsat transonicvelocitiesby the free-fallmethod.
This reportcoversa testof one configurationof this series.
The configurationwas composedof a 45 swept-backwing of aspect
ratio 4.1 mountedforwardof the maximumdtameterof a 10-inch-
dism tsr body of finenessratio12 equippedwith stabilizing
tailfins. The wing had a 70-inchspanand incorporatedan
NACA 65-009airfoilsectionof X2-inchchordperpendicularto the
leadingedge. The ?Iody-tailfin combinationwas externallyidentical.
with a combinationtestedpreviouslyly thismethod.

The resultsare presentedas curvesshowingthe variationof
drag coefficientwithMach numberfor the ccmpleticonfiguration
and for each component. Theseresultsshow tlnatthe drag per unit
frontalarea of the completeconfigurationrose abruptlyfrom 0.06
of atmosphericpressureat a Mach numberof O.@ to 0.167 of
atmosphericpressureat a Mach numberof 1.02 and then increased
at a slowerrate to 0.233at a Mach nmnberof 1.19. At Mach numbers
in excessof unity the wing and body sharedaboutequalportionsof
the totaldrag (about42 percenteach). The remainderof the total
drag (16 percent)was contributedby the stabilizingtail surfaces.
Slightlybelow the velocityof soundthe wi~ dras rose abruptlyand
at a Mach numberof 1 was doublethe value estimatedfrom previous
testsof comparable45° swept~backairfoilsmountedon cylindrical
bodies, as no abruptincreasein drag occurredfor thesepreviously
testedairfoils. After the abruptrise the Mm& drag gradually
approachedvaluesestxted from the previoustests. The body drags
n!eawredin this testwere higherthan thoseIn9asuredin previous
testsof an identicalbody withoutwings by about15 percentat a
Mach numberof l.@j and 8 percent at 1,15,

_ ....— —
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INTRODUCTION

A seriesof testsis being conductedat
AeronauticalLaboratoryof the NACA i~ which
made in the transonicvelocityrangeon test

the IangleyMemorial
&ragmess.~ments are
shapes by the free-

,

I

fallmethod. The ob~ect.ofthesetestsis to determinebodies,
airfoils,and wing-bodyccmbinatimwwhichhavea minimumof drag

...

at transonicvelocities,Resultsof previoustestsof bodiesand
airfoilsby thismethod(references 3.to 3) have indicatedthat
appreciablereductionsin drag at transonlovelocitiescouldbe
obtainedby incrsasfngthe finenessratioof bodiesof revolution
and by usingswept-backwings. However,as large interference
effectsw ocourwhen wings.andbodieshavinglow drag at trarmonic
velocitiesem combinedto formairplane-likewnflgurations,tests
of suchconfigurationsare necessaryfor a finalevaluationof the
effectsof sweepbaclc,finenessratio,and othervariationsof
airplanegeometrJ. .... . .

The presentpaperreportstheresuJtsof.a test“ononi.ofa
.—

seriesof wing-body~onfi~ati~. ..Thisse.ripsconsistgof a
fsmilyof wingsmounted on bodiesof f@ewss,ratio 12,.identic@l
w$th the bodieswhose,testswere report@ in reference2. For

e

this testa k5Q swept:bac~wing of co&.ant chordwas mquntedat
a positionforwardof tlMmaximumdiamter of tinelmdy. The
resultsare preeen~d as c~ves showingthe variationOf:&&g
coefficientwith Maoh n~ber :or H&e co@let@ Conflguratbn aqd
each of its componentparts. The drag coefficientfor the body
and wing are compqredwith resultspreviously obt+ed by the
free-fallmethodfor ~ identicalbody withoutwingsand for com-
parablestraightand swept-&ackairfoilstastedon cylindrical
bodies.

,.
Test ccmf-tion;- ‘~hegeneral,arre+gemmt of theconfigura-

tion is shownin fi~= 1 and detailsafi dimensions are gZvQnin
figure 2. The.45°swept-backwing had q 70-in?h8~ and incor-
poratedan NACA 65-039 airfoilsecti~nof 12-inchchordper-
pendicularto the leadingedge+ The.nqminal.as.pectrat~oof this
wing (basedon the,wing~ea iticluding&t withinthebc@y)was 4.1.
The,wingwas mountedon a 10-@ch-diame’@rbody of finensssratio12
externallyidentical.with the%odieswhose testswere rejjortedin
reference 2. The .wingeq@red the.bo~ throu@ rqc$angularslots
and was attachedto a forcemeasuringbamce.in the.~ody.A,wooden
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fillerblockfairedto the body contourwas a’ttachedto.thewing
root.sothat “theclearancebetw6enthe Sidesof the slotand the “ ‘
mo~bls wtig asaemllywm aboutl/32 inQh. The wing”was lo~td
on the%ody so that tine50-percent-chordstationat the w,ingroot
was,,approximatily15 inchesforwardof thebody maxiyumdismetir.
The tailboom and fin,arran~ment were identicalwith the arrazige-.
ment of refeieiice2. The tailfins y.assedthroughopen slots
3/8 inchtide and 6 incheslong in the tailboom and were attached
to a force.‘heasuringbalance.

Measurements.- Measurementof the desiredquantitieswas
accomplishedas in previoustests(references1 and 3) throughuse
of the NACA telemeter- system and radar and phototheodolite
equipment. The followingqua@ities were recoraedat a ground
stationby the telewteringsystem:

(1)The forceexertedby the wing on the body as measured
by a springWlance

(2)The i?orce“exertedby the tail.fins on the tail‘boomas -
masured by a springba.mce

.,~

(3)me re’@dation of the configurationas nmasuredby a
sensitiveaccelerometer.alinedwith the longitudinalaxisby the
body ,.’.

(4) The total pressureat an orificelocatedat the nose of
the body as measuredby an,aneroidcell

.,

The flightpath of the airplanefromwhich the configurationwas
droppedwas recordedup to the release.point t@?oughuse of the
radsxand photatheodo~iteequipment. A,surveyof atmospheric
conditionsat the time of the testwas ob~ined from synchronized
recordsof staticpressure,temperature,and actuslaltitudeduri~
the descentof the airplane. The dtrectlonand velocityof the
horizontalcoqonent of the wind in we altituderange of the test
was determinedfrom radarand phototheodolititiecordsof the ascent
of a freeballoonjustprior to”the“test.,..

Reductionof,data.- At release,the velocityof the conf@ra-
tionwith respectto the ground,hereafter referred to as the
groundvelocity,was obtainedby differentiatlonof the flightpath
of the alrplam up to the releasepointas recordedbY the radar
and phototheodoliteequipment. The gromd velocityof the con-
figurationthroughoutthe free fall.was obtainedby a step-by-step
integrationof the vectorS- of the gravitationala~celeration”
and the directedretardationas masured by the amelerometer.



,
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Vaxiationef’altitudewith’t~ throughoutthe~fall.was determifid
by integrationof“theverticalcomponentsof the groundvelocity.
True,airspeed.”was obtainedby a vector’summationof the.grmhd
velocity,and the horizontalwind velocityat appropriatealtitudes.

,.,,..’,. ,.. ..-
Tha.totaldrag of thecoti@ration w& obtained.directwby’”‘

mtiltiplyingthe retahia-kional(iriG wits) by,the Weimt of the
Oonf$guratlon;uThe dra~force on the wing ~ ~sti~~~d ‘“
throughuse of the relation

,,’ ,. :..... ,.,,,... .
~w=~+~al” . .

..’ . .. .,, ,-

,. ...
; ......-,:.

where .:,”’ :, t“’ ....,:,... —‘:... ‘.;...,.’,, . .!: . ... .... —

% ‘“’ “ ‘“naasuredreaotionbetweenW&y and wi&s pounds ,,.. .

WV weight--of mowible“tingassembly}jounds‘ . “” ‘ “ “ ““’”

The drag of the tailfinswas,.ob,&hed fr~ the sanerelationby’
usingthe reacti”onWtwekn the fins and the ~illboom.and the ‘ ‘
weightof the movablefin assembly. Body dragwas detex?ninedby
subtractingthewing and taildragsfrom,tie.tits3.o~ -““. ‘..

., ..., .,., ,.: ._.-, ,’
W@es.;ok.-drag D;

,-.
static’pre&s@ p, absolutetemperatureT )

and frontalarea F were combinedwith the airspeedto obtainthe
Mach number M and the nondimensionalparembr D/Fp for the tom- ,

,
—

,-—-

,.
plete“confi&u!ation~ 6a6h of its comp&ents.””Val&s “ofthe con-
ventionaldrag coefficientbased on frontalarea C~ were,obt@@d —

from sw~qus valuesof thbse“,&a?&&rs by’use of:the relation,,, ,,, .. .,..,,
.. t...’:. ~/F;,’”“, .“ ...’...,.’?

.,’..,,,.:, , ... .. ...
%

-1.,, ‘s “’ .,:”,,,,. ~~., ;-, ,,p-,-,>,-.::..,.-.. —,,.’., .:.;!.“.* ..~~_‘ —-r....; ....’,,,.. .... ...!.
where,the‘ratiq.“”of.spacifio.h&%ts ?””wk’s’takpri&s”,1.~,.i“In.&e.case
of the‘wingand the‘@.il.fins)‘dragco6ffio~ents”bas6d,on @an
area :~ tire obtaimd by multipl#i~ ~ by the ratioof’frontal

area to plan area. The ~qas did not includethat sulxq%ed..&.~he
body or’tail“boom. . .... ....... ,.,,.. .. :.,, ,,.’ .. .. .

.. ..
“ RE3UL!E3m“msoussIoN .

,,... ., . ..,

~’ ‘ti~ hiti%iy Of ‘the.“tipQr&lt~asured d, comuted @ntit$8Q .
obtained~ ~his,”“~+ $s gi~n in figure3. The ‘kd.ti’tudevariat$on
shownwas computd from the accelerwter ~ta. Zhe totalvertical

““QQIWUXW%M: “
-----.-..

.-
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distanceof the fall as obtainedfrom thesedata agreeswith the
releasealtitudeobtiinedfrom the radaram.dphototh?odolite
trackingrecordswithin20 feet. Althou@ the est=ted accuracyof
the telemeteredaccelerationswas *0.01g units)”thisexcellent
agreemmt indicatesthat theseaccelerationsand hence the total
drag of the configurationwere probablydeterminedwith better
accuracythanestimate~. In previous’teststhe groundvelocity
computedfrom the accelerometerdata has been ccmrparedwith the
groundvelocitycomputedfrom the flightpath.ofthe testbody
throughoutthe free fall as detemined from radarand phototheodoli”~
trackingreGOrdS. Althoughthesetrackingrecordswere not obtained
for the presenttest,the previous,testshave showngooda&eement
betweenthe two methodsfdr determlni~’ground.veloktty.The two
Mach numbervariationsshownin fi”gure’3were determinedfrQm two .
independentsets of gmasuremmts. The solidcurvewaa computed
from the airspeed.,andtemperattnmdata”’andis believedto be
accuratewithin~0.01in Mach number. The dashed curve af Maoh
nmber was computedfrom telemeteiwdrecordsof totalpressure
and the staticpressuredeterminedfrcm the surveyof the atmosphere.
The estimatedaccuracyof the total-pressuremeasurenwntswas
*2 ercentof the full-scalevalue,whichwould givea corres-
pon%ingMach numbererror of @ .05at M = 1.0 and %.015 at M = 1.2.
The data obtained,however,indicatethat the accuracyof the total-
pressuremeasurementwas somewhatbetterthanesttmated.

.

The resultsof this testare presentedin fiwres ~ to ? as
curvesshowingthe variationsof the parameter D/Fp and the drag
coefficientsfor the completeconfigurationand its individual.
components.The dragforceswere measuredthroughoutthe fall
to within*7 poundsfor the completeconfiguration@ pounds

for the wingJand Q+ poundsfor the tail. Since the static

pressureincreaseddurhg the dzmp,however>the acw,waoywith which
the parameter D/Fp was determinedalso increasedthroughoutthe
fall (orwith increasein Mach nuuiber)● At a givenMch n@er CD
and D/Fp have the same accuracywhen theseaccuracyvaluesare
expressedas a fractionof the existingmagnitideof CD and D/~
at thatMach nuniberjexceptthat the d,ragcoefficientshave a small
additionaluncertaintydue to the poseibleerrorin Mach nuriber(_+@.01).
The estimatedaccuracyfor thesedragparametersfor severalMach
nunibersis presentedin the followingtableg

*



6 . .--mmmimmm NACARM No● L6L26
‘- —-~

f Mach 0,8 1.0” 1*2
number

— ..

*a?&gter ‘fi~ % ~ D/FP cm q) Dh? %Jy %

Total 0.011 0.028 ----” -- 0.007 0.017 --”” --- 0.003 0.007 -..---
Wing *03.2 .029 0.0018 ,009 .016 0.0010 .004 .008 0.0005
Tail .032 .073 ●oob4 .023 .044 .0026 .010 .019 ;OOIJ.
Body .034 .078------ .024[ .037-..--..,,010 .013...--”-
; —’ .-

The variationsof’ D/Fp and drag coefficientbased on total
frontalarea for the completeconf’igurationare givenIn figure4.
The dragper unitfrontalarea rose from 0.06 of atmosphericpressuxa
at a Machnumberof 0.89 to 0.167 of atmospheric pressure at a
h&hMnumber of 1.02and then Increasedat a sl~er rate at 0,233

= 1.19.FWhen thesedata are transformedto drag coefficients
the curveshowsthe usualabruptr~se startingat a Mach number
of O.@whioh resultedin the”d,ragcoefficientincreasingslightly
more Mm two timeflat M = 1.02. The drag coefficientincreased
slightlyover the remainderof theMaoh numberrange. The cross
hatchingon figure 4 shows how the total drag of the configuration
was dividedamong the components.AtMaoh numbersin exceesof 1.0
the body emdwing sharedaboutequalportionsof the totaldrae
or about42 percenteach. The rerminingdrag (about26 percent
WaS that-dueto the ~j~.

~

me variationswithMach numberof D/Fp and.drag coefficients
for the 45° swept-backwing as testedon thisconfigurationare
presentedin fi~ ~, The d.ragper unit frontal area rose abruptly
from O.061of atmosphericpressureat a Mach numberof 0.95
to 0.147atmosphericpress~ at M = 1,0 and thenincreased.more
slowlyta 0.257at M = 1.19. The wing drag coefficientsshowed
a smallincreasewithMach numlerin the regionbetween M = 0.9
andM= 0.95 and thenincreasedabruptlyto a valueat M = 1.0
slightlyless than threetms the valueat M = 0.9. Further
increasein Mach nuriberresultedin a smallincreasein the wing
drag coefficientto a valuesli~tly greatmrtl-ianthreetimesthe
low-syeeiivalueat tie highesttiveetiga~edvelocity. The abrupt
rise in dragfor thisswept-tackwing,which occurrednear the speed
of sound}will be discussedlaterin thispaperwhen the present
rOSUltsare comparedwith theresultsof previoustestsof 45° swept-
back airfoilsby the samemthod,

.

.

#

Figure 6 showsthe variationswithMach numberof D/@ and

drag coefficients for the tall fins. The dragper unitfrontalarea

.-n-----
.—. .-.—-—--
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increasedabruptlyfrom 0.074 of atmosphericpressureat a Mach
numberof 0.9 to 0.385atmosphericpressureat M = 0.97 and then
increasedalmostlinearlyto 0.519of atmosphericpressureat
M = 1*19. The abruptrise in drag coefficientsfor the tailfins
yeakedat M= 0.g7 and then showeda slightdecreasewith further
increasein Mach number. Shnilardata are presentedin figure6
for an identicaltailarran@ment whichwas mGUn&d on the body
of finenessratio6 withoutwings (reference1). Generallythe
data of reference1 and the presentdata are in goodagreement,
particularlyasto theMach numberrange overwhich the abr~t
rise in drag tookplaceand as to themagnitudesof drag in the
highestportionof the investigatedspeedran~. The discrepancies
in the variationsof the drag near M = 1.0 cannotremzltenti=~
from inaccuraciesof measurementbut aye evidentlycausedto som
extentby the differencesin the flow fieldabout the tailresulting
from differencesin the geometryof the two test configurations.
It may be expectedthat the differenceIn the two taildragswould
followmairiQTfrom differencesin the velocityand size of the
wake behindthe body,especiallyif the local staticpressurein
the vicinityof the tailfins has returnedto the free-stream
value.

The variationsof the body drag parameterswith Mach
as reasuredon thisconfigurakionjwhichare presen~d in
showan abruptrise in dragbeginningat a Mach numberof
The drag per unit of frontalarea increasedto a value of

~ atmosphericpressureat M = 1.02 and then increasedmore

number
figure7,
0.975.
0.145 of
slowly to

a valk of 0~175at M = 1.19. The drag coefficientbasedon body
frontalarea peakedat M = 1.02 slidshoweda slightdec~ase
throughout‘theremainderof the investigatetispeedren@. The
causeof the irregularvariationof dragwith Mach nuniberat
Mach nunibersin excessof 1 has not been definitelydetermined
but possiblyresultsfmm interferenceeffectsbetweenwing and
body. This conditionis expectedto be olarifiedin subsequent
‘tests. An abruptdecreasein body drag is indicatedbetween
M =0,95 and M= 0.975 where the abruptdragrise occurredon
the swept-lackwing. It will be necessaryto investigatethis
drag decreasefurther,however,sincethe percenterror in the
ma~itude of’the body drag paremetersat Mach numbersless than
unitymay be ratherlarge. Comparabledata for the body whose
tastwas reportidin reference2 exe aleo presentedin figure7.
This bodywas Identicalwith the body of t4e presenttestand had
the same tallfin arran@~nt; however,the body of reference2 was
testedwithoutl?i~S. Sincedata on the taildragwere not obtained
for the testsof reference2, the taildragsdeterminedfrom the
presenttestswere used to o%tainthe drag
tested. Becausethe drag_rifjeon the tail

.=+’3EZ

of the
Oocurs

body ~r6ViOUS~
before the drag
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rise on the body, the valuesof taildragem of the sameorderas
the body dragat Mach numbersslightlybelow the body dragrise.
At theseMach numberssomewhatdifferenttaildrag variationsdue
to clifferencesin the flow fieldaboutthe tailfor the two tests
couldthereforehave an appreciableeffecton the‘bodydrag data
as computedby subtractingthe tailhag from the drag of thebody-
tailcolibination.For thisreasor+body dragscomputedfrom the data
of reference2 by thismethodare not presentedin the rangewhere
the body dragsme of the same orderas the telldrags. COmp~iSOn
of thetody dragsprssentedin figure~ indicatesthatmountingthe
swept-backwing on the body had a detrimentaleffecton thebody
drag,for with thisaddition,the dragr$se of the body tookplace
at a slightlylower :Machnumberand hi@er dragsappearto exist
at Mach numbersabove the drag rise (about15 percenthigherat
M = 1.05 to 8 percentat M = 1.15).

Resultsof testsby the free-fallmethodof the presentwing
and a groupof rectangularand 45° swept-backairfoils.of constant
chordwhichwere mountedon cylindricaltestlodlesare summarized
in figure8. All of the airfoilsfor which dataare presentedhad ~
NACA 65-oo9sectionsof constantchordperpendicularto the leading
edge. The alruptdrag risewhich occurrednear the speed02 sound
for the present45° swept-backwing did not occurfor the other

,

45° swept-backairfoilspreviouslytested. Prior to the dragrise,
however,the drag obtainedfor the presentwing was in goodagreem-
ent with that obtainedfrom the othertasts. As a resultof this

—

&rag rise the drag of the presentwing was rO@U.Y dwb.lethe ~al~e
esthated from the previousresultsat M = 1.0 and 1.25 the value
estimatedat M = 1.17. The dragat Mach numbersin excessof
unitywas, however,.onlyabout40 percentof the drag of comparable
rectangularairfoils. All airfoildrag data presentedin figure8
for the previous, tests were obtainedfrommeasuremmts on airfoils
mountednear the rear of long cylindricalbodies,while the present
wing was mounbd forwardof themaximum~iameterof a body which
taperedtowardthe frontapd the rear. The existenceof an abrupt
drag rise for the presentswept-backwi~ Whicil did nQt occur for

—

the comparableswept-backwingspreviouslyteste~irdicatesthe
transonicdrag of swept-backwings may IN tmiticaJJy dependsnt

upon eitherthe positionof thewing onthe body or the shapeof
thebody at the w@-bo@ $a.ncture. In addition,the airfoils
testedon cylindricalbodiesenteredthe bodiesthroughopen
rectangularslotsand the uqknowneffectof theseslotson the
resultsobtainedmay alter the effecthereinpresen%d. Further
investigationof the effectof such slotson the drag of swept-
back wingswill thereforebe necessary. #
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CONCLUDING~

The drag Or a whg-~ody,configurationhes
transonioveloci%led bti the’free-&allmethod.

bewl
This

9

measuredat
configuration

dia?mterof a body of finmess ratio12 whichhad been tested
previouslywithoutwings.

The resultsshow that the dragper unit frontalarea of this
configurationrose abruptlyfrom 0.060of atmosphericpressureat
a Mach numberof O.@ to ,0.L67 of atmosphericpressureat a Mach
numberof 1.02 and then increasedat a slowerrate to 0.233at
a Mach nurberof 1.19. At Mach numbersin excessof u+ty the
...w.@3md. b~w of-~h?:-wx$ima%lw sharedabout’&@aI. pdrtionsof........:.::.,............. ““““?~;~~~.,@’@~~apou?.42 p&Pcent.each):“Ths r@@ining dragwas,.,:<‘..,;:;:.’c..:.:.
bbritrfbtitedby the stabilizing,tail.suriaoe~.“~”:-

~?~ ~hq:s~,ed.Q$~“souo.dthe drag””ofi~the‘~+ed %& rose.... ........:.,.., ““~&$#p$~ ~b .g~@z8.,thq-.w-qlue”estima@’dfrom‘prev$ous:.,......”.,-.~,;.,’ ‘@stsof
. ‘L5 @~R+%Ck.&&foi@ Which were motited’on”“cylindricalbodies.,.., ,.:

‘”~ti~ “%h~~’&b&j+ rise tie &ag ap~r&~e’&“+%8%&es e&tinated
. from the previoustests. This conditionwould i@icatm -thath

the .trm~niq.r@op.w+hs,Ucqj:oftikpti-behik’w@&a: i$”critically,::,-..... .,.,-:J”
,,@@de~t ,,upopt@e pd.sition‘offih6wing,.on~thb--~o,dyand/orthe shape.,
of $~~f,~~ody),.pp@icEkrQ. at .th&’wkg:body j@lct,~e. The body... ..t .,.
&a& o%,$ti~ ,~~~ ~h.is testj’.~re ~Q& tfi~ ~cjse masurea j,n

previoustestsof an identicalbody withoutwingsby about 15 per-
oent at a Mach numberof l.0~ and 8 percentat 1.15. Theseresults
show thatunfavorableinterferenceeffectsexistfor the testeal
wing-bodyconfiglqration;the drag of the swept-baokwing was
considerablyincreasedin the preHenceof the body and the drag
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of the body apyeamd to be somewhatincreasedin the presenceof
the wing.

L&@ey MemorialAeronauticalLaboratory
NationalAdvisoryConmitteefor Aeronautics

@nf4ey Field;Va.
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F@ure 1.- Generalview ofwing-bodyconfiguration.
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Figure2.- Generalarrangementand dimensionsofwing-kodycon-
figuration.Alldimensionsare ininches. Wing sectionsmeasured
perpendiculartoleadingedge.

,



Fig. 3 NACA RM No. L6L26 *

%+048 /2./6 .20 24 Z& =.X””@ * ifd d?5i” ~

dw’ik —u
—

j5mr der release, S&
,

-.. -.

1

-.

a

—.
R

.-——-
.
.-

___
..—

-----
—

—.

Figure 3.- Time history of free fall of wing-body configuration.
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Figure 4.- Variation with Mach number of drag coefficient and D/Fp
for the complete configuration.
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for the 45° swept-back wing of the tested configuration.
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Figure6.- VariationwithMach number ofdrag coefficientsand D/Fp

forthetailfinsofthetestedconfiguratio~Data foridenticalhil
finsmounted on a body offinenessratio6 takenfrom reference1.
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Figure 7.- Variation with Mach number of drag coefficient and D/FP
for the body of the tested configuration.. Data for identical body
without wings taken from reference 2.
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Figure 8.- Comparison curves showing variation with Mach number of
D/Fp for the present wing and comparable rectangular and swept-

back airfoils mounted on cylindrical bodies. Airfoil data taken from
reference 3.


